II II II III II III II ill II 

(id EP 1 609 427 A1 



(12) EUROPEAN PATENT APPLICATION 





UdLG 01 puuiicdLion. 


(51) IntCI. 7 : Ablb l//l^o 




Oft 10 OnnR Ri i Matin Ofin^/RO 


/OH \ 

(21) 


Application number: 05020086.4 




100\ 


uaie ot ruing, lo.iu.iyso 




(84) 


Designated Contracting States: 


• Strauss, Douglas W. 




DE ES FR GB IT 


Hamden, CT 0651 8 (US) 






• Reed, Scott W. 


(30) 


Priority: 20.10.1995 US 546484 


Shelton, CT 06484 (US) 






• Rethy, Csaba L. 


(62) 


Document number(s) of the earlier application(s) in 


Fairfield, CT 06430 (US) 




accordance with Art. 76 EPC: 


• Aranyi, Ernie 




03005398.7/1 317 906 


Easton, CT 0661 2 (US) 




96116794.7/0 769 275 








(74) Representative: HOFFMANN EITLE 


(71) 


Applicant: United States Surgical Corporation 


Patent- und Rechtsanwalte 




Norwalk, Connecticut 06856 (US) 


Arabellastrasse 4 






81925 Miinchen (DE) 


(72) 


Inventors: 




• 


Peyser, Mark S. 


Remarks: 




Easton, CT 06612 (US) 


This application was filed on 15 - 09 - 2005 as a 


• 


Cuny, Douglas J. 


divisional application to the application mentioned 




Bethel, CT 06801 (US) 


under INID code 62. 



(54) Surgical clip applier 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(57) A surgical clip applier, comprising a housing, a 
pair of handles pivotably connected to opposite sides of 
the housing, and a channel assembly fixedly secured to 
and extending from an end of the housing and carrying 
a series of clips in end to end relation. The surgical clip 
applier further comprises a jaw assembly having a pair 
of opposed jaw members fixedly secured to and extend- 
ing from an end of the channel assembly opposite the 
housing, the jaw members having a clip positioned ther- 
ebetween, a clip pusher member slidably disposed in 
the channel assembly and being operatively connected 
at one end to at least one of the handles, the pusher 
member having a nose portion at a second end for en- 
gaging a distalmost clip in the series of clips and being 
operable to move the distalmost clip to a position be- 
tween the jaw members; and a cam plate slidably dis- 
posed in the channel assembly and being operatively 
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connected at one end to at least one of the handles, the 
cam plate being operatively connected at a second end 
to said jaw assembly. Movement of the handles from an 
open position to a closed position causes the cam plate 
to move towards the housing to effect closure for the jaw 
members to deform the clip, and causes the pusher 
member to move towards the housing to position the 
nose portion behind the distalmost clip in the series of 
clips. Furthermore, movement of the handles from the 
closed position to the open position causes the cam 
plate to move towards the jaw assembly to effect open- 
ing of the jaw members to release the deformed clip, 
and causes the pusher member to move towards jaw 
assembly to advance the distal most clip in the series of 
clips to a position between the jaw members. 
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Description 
BACKGROUND 

1. Technical Field 

[0001] The present application relates to surgical clip 
appliers, and in particular relates to instruments having 
a plurality of clips for applying the clips to body tissues 
and vessels during surgical procedures. 

2. Discussion of the Prior Art 

[0002] Surgical clip appliers are known in the art and 
have increased in popularity among surgeons by offer- 
ing an alternative to conventional suturing of body tis- 
sues and vessels. Typical instruments are disclosed in 
U .S. Patent No. 5,030,226 to Green et al. and U.S. Pat- 
ent No. 5431,668 to Burbank, III et al. These instru- 
ments generally provide a plurality of clips which are 
stored in the instrument and which are fed sequentially 
to the jaw mechanism at the distal end of the instrument 
upon opening and closing of the handles at the proximal 
end of the instrument. As the handles are closed, the 
jaws close to deform a clip positioned between the jaw 
members, and as the jaws are opened to release the 
deformed clip, a new clip is fed from the series to a po- 
sition between the jaws. This process is repeated until 
all the clips in the series of clips have been used. 
[0003] Surgical clip appliers in the prior art are known 
to include some type of lockout mechanism which pre- 
vents closing of the handles, and consequentially clos- 
ing of the jaws if there are no clips present in the instru- 
ment. These lockout mechanisms prevent closure of the 
jaws about tissue, which can traumatize the tissue and 
perhaps cause serious damage to the tissue or vessel 
when a clip is not present in the jaws. However many 
of the prior art instruments provide a lockout mechanism 
which interferes with the closure of the jaws, and upon 
the application of enough force to the handles, the lock- 
out mechanism many times may be defeated. In order 
to prevent this, complex mechanisms a re often provid- 
ed, resulting in increased cost of manufacture of the in- 
strument. 

[0004] In addition, many of the prior art instruments 
provide complex mechanical arrangements for closing 
the jaws while simultaneously preparing for feeding the 
next clip into the jaws after the clip positioned between 
the jaws is deformed and then released. These complex 
mechanisms, such as that shown in U.S. Patent No. 
5,431 ,668 to Burbank, III et al., require numerous parts 
which increases the cost of manufacture, as well as in- 
creasing the time it takes to assemble each instrument. 
In addition, these instruments generally drive a first 
component, such as the channel assembly, in one di- 
rection to close the jaws while simultaneously drawing 
the clip pusher bar in an opposite direction to prepare 
for feeding the next clip in the series of clips to the jaw 



mechanism. This arrangement typically requires addi- 
tional moving parts, also tending to increase the cost of 
manufacture and increase the time of assembly. 
[0005] The need therefore exists for an instrument for 

5 applying surgical clips which reduces the number of 
parts, and consequently reduces the cost of the instru- 
ment, while at the same time reducing the amount of 
time needed to assemble the instrument during manu- 
facture. A specific need exists for an instrument which 

10 minimizes the number of moving parts and synchroniz- 
es the moving parts so that they move in the same di- 
rection upon closing and opening of the handles. By 
minimizing the number of moving parts, and synchroniz- 
ing the direction of movement of the moving parts, the 

15 instrument becomes sturdier and easier to manipulate 
during the surgical procedure. 

[0006] The need also exists for an instrument having 
a lockout mechanism which both prevents closing of the 
jaws by providing a reliable blocking mechanism, while 
20 at the same time providing a mechanism for rendering 
the instrument inoperable upon the application of a pre- 
determined force to the handles after all the clips in the 
instrument have been utilized during the surgical proce- 
dure. 

25 

SUMMARY 

[0007] A surgical clip applier is disclosed which is both 
highly efficient and reliable, and which reduces the 
30 number of parts which make up the instrument to pro- 
vide a low cost, easy to assemble instrument. The in- 
strument synchronizes the direction of movement of the 
moving parts of the instrument upon opening and clos- 
ing of the handles, resulting in a sturdier and more reli- 
cs able clip applier. 

[0008] The surgical clip applier includes a housing at 
a proximal end of the instrument, with a pair of handles 
pivotably attached to the housing on opposite sides of 
the instrument. A channel assembly or body portion ex- 
40 tends from the housing and is fixedly secured thereto. 
The channel assembly terminates in a jaw assembly 
which includes a pair of jaw members which are fixedly 
secured to the distal end of the channel assembly. Nei- 
ther the channel nor the jaws move during opening and 
45 closing of the handles with respect to a longitudinal axis 
of the instrument, as defined by the channel assembly. 
[0009] The handles are secured to the housing at a 
pivot point, and further include a pair of links connecting 
each handle to the movable components positioned 
50 within the housing. A first link connects each handle to 
a cam plate which is slidably positioned in the channel 
assembly and which is operably connected to the jaw 
members for opening and closing the jaw members as 
the handles open and close. A second link is provided 
55 on each handle and is connected to a drive plate which 
controls the movement of a clip pusher bar, which itself 
is slidably positioned within the channel assembly and 
terminates adjacent the jaw members. Also positioned 
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within the channel assembly is a plurality of clips ar- 
ranged in series relation on a clip carrier. The series of 
clips is urged distally towards the jaw members by a clip 
follower which is biased in the distal direction by a con- 
stant force spring. 

[0010] It is desirable for the clip applierto have a clip 
initially stored between the jaw members so that the clip 
applier is ready to use after it is removed from its pack- 
age. Alternately, the instrument may be packaged with 
the handles already in the closed position , so that as the 
instrument is removed from the package, the handles 
open to advance a clip to the jaws, as described below, 
and the instrument is ready to use. As the jaws are po- 
sitioned about tissue, or about a hollow vessel such as 
a body duct or blood vessel the surgeon squeezes the 
handles to move the handles from the open position to 
the closed position. As this occurs, the first link on the 
handles causes the cam plate to move in a proximal di- 
rection against the biasing of a cam plate spring posi- 
tioned in the housing. The distal end of the cam plate 
preferably includes a pair of slots each of which are an- 
gled in a direction towards the longitudinal axis of the 
instrument. The jaw members preferably include a pair 
of upstanding rivets which are positioned in the slots on 
the cam plate, such that when the cam plate is drawn in 
a proximal direction upon closing of the handles, the riv- 
ets ride in the slots and function to close the jaws to de- 
form the clip positioned between the jaws. 
[0011] As the handles are closed, the second link on 
the handles serves to movetheclip pusher bar in a prox- 
imal direction against the biasing of a pusher bar spring. 
At the distal end of the instrument, the nose portion of 
the pusher bar is moved into position behind the distal- 
most clip in the series of clips and is ready to feed the 
next clip to the jaws. As the pusher bar is moved in the 
proximal direction , upon completion of the closing stroke 
of the handles, the pusher bar is latched by a spring bi- 
ased latch member in the housing so that the nose por- 
tion is held in position behind the distalmost clip. 
[0012] As the handles are released, the cam plate 
moves distally underthe biasing of the cam plate spring 
in the housing, and the distal movement of the cam plate 
permits the jaw rivets to ride in the cam plate slots to 
force the jaws open, thus releasing the deformed clip 
from between the jaws. The pusher bar is latched and 
is held against forward movementfor a delay period until 
the handles and jaws are completely opened, at which 
time the latch is released and the pusher bar is moved 
in a distal direction under the influence of the biasing 
spring. As the pusher bar moves in the distal direction, 
the nose portion of the pusher bar feeds the distalmost 
clip from the series of clips into the jaw members. 
[0013] The clip applier thus accomplishes the crimp- 
ing and feeding process by maintaining the channel as- 
sembly and the jaw members in a stationary position 
with respectto the longitudinal axis, thereby adding sta- 
bility and strength to the instrument. The clip applier also 
provides for synchronized movement of all components 



in a first direction, i.e. moving the cam plate and clip 
pusher bar in a proximal direction during deformation of 
a clip that is positioned between the jaw members, and 
then moving all movable components in a distal direc- 
5 tion to open the jaws and feed the distalmost clip from 
the series of clips to the jaws for the next clip applying 
procedure. 

[0014] A novel lockout mechanism is also provided 
which ensures that the instrument will not operate after 

10 the last clip in the series of clips has been deformed and 
released from the instrument, and ensures that the in- 
strument is rendered inoperable through the provision 
of a novel destructive lockout mechanism. The clip ap- 
plier thus provides a lockout mechanism which is in ef- 

15 feet a three-way lockout when the series of clips has 
been spent. 

[001 5] The lockout mechanism utilizes the clip follow- 
er, which urges the series of clips in a distal direction 
through the clip carrier underthe influence of a constant 

20 force spring, to prevent movement of both the cam plate 
and the pusher bar member after all the clips are spent. 
The cam plate itself also includes a novel mechanism 
for rendering the instrument inoperable through the pro- 
vision of a frangible portion on a part of the cam plate 

25 which is located in the housing. 

[0016] Once all the clips have been spent from the se- 
ries of clips, the lockout mechanism blocks movement 
of the pusher bar member and the cam plate at the distal 
end of the instrument. If the user tries to close the han- 

30 dies at this point, in an attempt to defeat the lockout 
mechanism at the distal end of the instrument, the fran- 
gible portion of the cam plate located within the housing 
will rupture, thus disengaging the handle from the cam 
plate, and rendering the instrument useless. This en- 

35 sures that no damage can be done to tissues or vessels 
if the surgeon inadvertently tries to close the handles 
after the clips have all been utilized. 
[001 7] The surgical clip applier may also be provided 
with a selectable ratchet mechanism located on the 

40 housing which permits the surgeon to incrementally 
close the jaws about a vessel or a shunt positioned in a 
tubu lar vessel, thus permitting the application of partially 
closed clips. The instrument may also be operated with- 
out the ratchet, simply by disengaging the ratchet mech- 

45 anism prior to operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The present clip applier will be more fully ap- 
50 predated as the same becomes better understood from 
the following detailed description when considered in 
connection with the following drawings, in which: 

Fig. 1 illustrates a perspective view of the clip ap- 
55 plier showing what is considered the bottom of the 
instrument; 

Fig. 2 illustrates a perspective view of the clip ap- 
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plier showing what is considered to be the top of the 
instrument; 

Fig. 3 illustrates a bottom plan view of the clip ap- 
plier; 5 

Fig. 4 illustrates a side plan view of the clip applier; 

Fig. 5 illustrates a front plan view of the clip applier; 

10 

Fig. 6 illustrates a rear plan view of the clip applier; 

Fig. 7 illustrates an exploded perspective view of 
the clip applier; 

15 

Fig. 7 A illustrates an exploded perspective view of 
an alternate embodiment of the clip applier; 



tive view of the distal end of the clip carrier showing 
the clip carrier with and without clips loaded there- 
on, respectively; 

Fig. 15 illustrates a partial perspective view of the 
clip carrier subassembly showing the clip follower 
in position behind the series of clips; 

Fig. 1 6 illustrates a side cross-sectional view of the 
clip follower taken along lines 1 6-1 6 of Fig. 1 5; 

Figs. 17A and 17B illustrate a perspective view in 
partial cutaway of the assembly of the clip follower 
spring to the clip carrier; 

Figs. 1 8A-1 8C illustrate the assembly of the handle 
members of the clip applier; 



Fig. 8 illustrates an exploded perspective view of 
the channel subassembly of the clip applier of Fig. 20 
7; 

Fig. 8A illustrates an enlarged perspective view 
showing in detail the rack portion of the ratchet 
mechanism of the clip applier of Fig. 8: 25 

Fig. 9 illustrates an enlarged perspective view of the 
distal end of the assembled channel subassembly 
of Fig. 8: 

30 

Figs. 10A and 10B illustrate an enlarged plan view 
of the cam plate and jaw assembly showing the 
closing operation of the jaw assembly; 

Fig. 10C illustrates an enlarged plan view of the dis- 35 
tal end of the cam plate; 

Fig. 11 illustrates an exploded perspective of the 
clip pusher bar subassembly as well as the selecta- 
ble ratchet mechanism; 40 

Fig. 1 1 A illustrates an exploded perspective view of 
the pusher bar subassembly and an alternate em- 
bodiment of the ratchet mechanism; 

45 

Fig. 12 illustrates an enlarged perspective view of 
the nose portion of the pusher bar taken along lines 
12-12 of Fig. 11; 

Figs. 13A and 13B illustrate a perspective view of 50 
the channel cover with respect to the pusher bar 
member; 

Fig. 14 illustrates an exploded perspective view of 
the clip carrier subassembly which includes the se- 55 
ries of clips and the clip follower; 

Figs. 14A and 14B illustrate an enlarged perspec- 



Fig. 1 9 illustrates a perspective view of the handle 
of the clip applier, with the top cover removed, 
showing the components in the housing as the han- 
dles are closed; 

Fig. 19A illustrates a perspective view of the distal 
end of the instrument with the channel cover re- 
moved, showing the position of the jaws corre- 
sponding to the position of the handles as shown in 
Fig. 19; 

Fig. 19B illustrates a top plan view of the housing 
with the top housing removed showing the position 
of the components with the handles in the closed 
position corresponding to Fig. 19; 

Fig. 20 is a perspective view of the housing with the 
top housing removed showing the position of the 
components when the handles are in the opening 
stroke; 

Fig. 20A illustrates a perspective view of the distal 
end of the instrument with the channel cover re- 
moved showing the position of the components 
when the handles are in the position shown in Fig. 
20; 

Fig. 20B illustrates a plan view of the housing with 
thetop housing removed showing the position of the 
components when the handles are in the position 
as shown in Fig. 20; 

Fig. 21 illustrates a perspective view with the top 
housing removed showing the position of the com- 
ponents when the handles are in the fully opened 
position; 

Fig. 21 A illustrates a perspective view of the distal 
end of the instrument with the channel cover re- 
moved showing the position of the components 
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when the handles are in the position shown in Fig. 
21; 

Fig. 21 B illustrates a plan view with the top housing 
removed showing the position of the components 
when the handles are in the fully opened position of 
Fig. 21; 

Fig. 22 illustrates the distal end of the channel as- 
sembly in cross-section; 

Figs. 22A and 22B illustrate an enlarged cross-sec- 
tional view of the detail of Fig. 22 showing the dis- 
talmost clip in the series of clips prior to feeding to 
the jaw members and during the feeding process, 
respectively; 

Figs. 22C-22E illustrate a side cross-sectional view 
of the clip feeding process; 

Figs. 23-25 illustrate the operation of the instrument 
as described with respect to Figs. 19-21 with an al- 
ternate embodiment of the ratchet mechanism; 

Fig. 26 illustrates a cross-sectional view of the distal 
end of the channel assembly showing the dual lock- 
out mechanism of the clip applier; and 

Fig. 26A illustrates an enlarged cross-sectional 
view of the detail of Fig. 26. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0019] Referring nowtothe drawings, in which like ref- 
erence numerals identify similar or identical elements 
throughout the several views, and referring in particular 
to Figs. 1 -6, the surgical clip applier 1 0 includes a hous- 
ing 12 having an upperhousing half 12a and lowerhous- 
ing half 12b. A pair of handles 14 are pivotably secured 
to the housing 12 and extend outwardly therefrom. A 
channel assembly 16 is fixedly secured to the housing 
12 and extends outwardly therefrom, terminating in a 
jaw assembly 18. A ratchet button 20. whose function 
will be described below, is provided on housing 12 for 
selectively engaging and disengaging the ratchet mech- 
anism positioned within the housing. 
[0020] Referring now to Fig. 7, there is illustrated an 
exploded perspective view of clip applier 10 which 
shows the components of the instrument. Housing 
halves 12a and 12b preferably fit together by snap fit 
although any suitable method for securing the handle 
halves together in a conventional manner is acceptable. 
Channel assembly 16 includes channel subassembly 
22, and clip carrier 24 which includes a plurality of clips 
26 which are urged towards the jaw assembly 1 8 by clip 
follower 28. Clip pusher bar 30 is also positioned in 
channel assembly 1 6 and is enclosed within the channel 



assembly 1 6 by channel cover 32. The channel assem- 
bly 1 6 is secured to housing 1 2 through the provision of 
channel mounting slots 80, as best seen in Fig. 8, which 
fit onto channel mounting posts 81 which are positioned 
5 within the housing. This post and slot arrangement fix- 
edly secures the channel 78 of channel assembly 1 6 to 
the housing. 

[0021] Also positioned within housing 12, is drive 
plate 34 which controls movement of the clip pusher bar 

10 30. Drive plate 34 cooperates with latch plate 40 and 
latch spring 42 to control the movement of pusher bar 
30 in a distal direction for feeding clips to the jaw as- 
sembly. Cam plate spring 44 and pusher bar spring 46 
are assembled with spring sleeve 48 to bias the cam 

15 plate and pusher bar, respectively in a distal direction. 
Also included within housing 1 2 is a ratchet mechanism, 
having rack 38, as best seen in Fig. 8A, preferably po- 
sitioned on cam plate 73, which is engaged by pawl 98 
(as seen in Fig. 11) which is mounted on ratchet slide 

20 36. Ratchet slide 36 is controlled by ratchet button 20 
which serves to move pawl 98 into or out of engagement 
with rack 38. 

[0022] Handles 1 4 are secured to housing 1 2 by han- 
dle pivot posts 51 . A pair of link members 50 and 52 are 
25 provided, where pusher bar link 50 is connected to drive 
plate 34 to control the movement of pusher bar 30, while 
cam plate link 52 is secured to cam plate 73 to control 
the movement of the cam plate 73. 
[0023] Fig. 7A illustrates an exploded perspective 
30 view of clip applier 10, where all the components are 
substantially the same as those shown in Fig. 7, except 
for the provision of rack 37 on drive plate 34a. Rack 37 
is engaged by pawl 98 of ratchet slide 36 in the manner 
described with respect to Fig. 7. Ratchet button 20 se- 
35 lectively engages or disengages pawl 98 with rack 37 to 
selectively engage or disengage the ratchet mecha- 
nism. 

[0024] Figs. 8-10 illustrate, in an exploded perspec- 
tive view, the components which make up channel sub- 
40 assembly 22. Channel subassembly 22 includes chan- 
nel 78, which as described above, is secured against 
movement to housing 1 2 through the provision of chan- 
nel mounting slots 80 which fit over channel mounting 
posts 81 on the housing half 12b. Slidably positioned 
45 within channel 78 is cam plate 73 which functions to 
open and close the jaw members of jaw subassembly 
60. Jaw subassembly 60 includes a pair of jaw members 
62 which are connected to each other by bridge portion 
64. Jaw subassembly 60 is secured to channel sub- 
50 assembly 22 by jaw anchor rivet 68 which passes 
through the central slot 91 of cam plate 73, through jaw 
anchor rivet hole 66 in bridge portion 64, through hole 
77 of jaw guard 76, and through rivet hole 79 of channel 
78. Cam plate 73 is slidably secured to channel 78 by 
55 rivet 68, and is further slidably secured to jaw sub- 
assembly 60 through the provision of jaw drive rivets 72 
which are positioned in slots 74 and are secured to jaw 
members 62 at jaw drive rivet holes 70. 
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[0025] Referring to Fig. 9, there is shown the jaw su- 
bassembly fully assembled on channel subassembly 
22. When assembled jaw drive rivets 72 are fit in slots 
74, thus slidably securing cam plate 73 to the jaw sub- 
assembly 60. Anchor rivet 68 slidably secures cam plate 
73 to jaw subassembly 60, and further fixedly secures 
jaw subassembly 60 and jaw guard 76 to channel 78. 
The cam plate, jaw subassembly and jaw guard ar- 
rangement is fit onto channel 78 and under jaw support 
bridge 82 as shown in Fig. 9. 

[0026] As best seen in Fig. 10A-C, cam plate 73 is 
positioned on jaw subassembly 60 by aligning drive riv- 
ets 72 in the mounting keyway 84 of cam slots 74. This 
permits the larger head of the rivet 72 to pass through 
the slots 74. Once the cam plate is positioned with re- 
spect to drive rivets 72, anchor rivet 68 is positioned as 
shown through anchor rivet hole 66 in the bridge portion 
64 as it passes through the central slot 91 of cam plate 
73. Central slot 91 of cam plate 73 terminates at lockout 
abutment surface 92, whose function will be described 
hereinbelow. 

[0027] The construction of jaw subassembly 60 utiliz- 
es the natural spring tendency of the material of which 
jaw subassembly is constructed to maintain the jaws 62 
spaced from each other. In this manner, during a closing 
stroke of the handles, as cam plate 73 moves in the di- 
rection of arrow "A" as shown in Fig. 1 0B, jaw members 
62 are cammed towards each other in the direction of 
arrow "B" as jaw drive rivets 72 ride along surfaces 89 
of cam slots 74. Cam slots 74 are designed to provide 
a constant closing force on the jaw members 62 and 
consequently on a clip positioned therebetween. To this 
end, reference is made to Fig. 1 0C which illustrates the 
paths of travel of the rivets as cam plate 73 is moved in 
the direction of arrow "A". Drive rivets 72 travel along 
first segment 88 and then pass over angled portion 86 
of surface 89 and the stroke continues along second 
segment 90. The angle "theta" is preferably between 
about 165°and 175°, and preferably is about 168°. The 
smooth transition over angled portion 86 permits a con- 
stant closing force on the jaw members 62 to efficiently 
crimp or deform the clip positioned in the jaw members. 
The angle of segments 88 and 90 also provide for a uni- 
form or constant application force to the handles to ef- 
fect the deformation of the clip. At the start of the closing 
stroke, the rate of closure is quick, and therefore the an- 
gle of segment 88 is steep with respect to the longitudi- 
nal axis. As the rate of closure decreases, as the crimp- 
ing of the clip proceeds, the angle of the slot, as at seg- 
ment 90, lessens with respect to the longitudinal axis to 
keep the force of closu re constant during the completion 
of the closing stroke. That is, theforce requiredto initiate 
the closing stroke, the force during the closing stroke, 
and the force required to complete the closing stroke, 
are substantially the same due to the angle "theta" be- 
tween segments 88 and 90. 

[0028] Referring back to Figs. 8 and 8A, the proximal 
end of cam plate 73 includes a flared portion 55 having 



pivot pin holes 56 provided therein. Pivot pin holes 56 
accommodate the pivot pins of links 52 of handle 14 to 
control movement of the cam plate 73 upon closure of 
the handles 14. Flared portion 55 also includes frangible 

5 portions 57 and lockout slots 58, which will be described 
in detail below. The proximal end of cam plate 73 in- 
cludes spring abutment surface 54 which abuts against 
cam plate spring 44, which fits over spring sleeve 48 as 
will be described below. Cam plate 73, as described 

10 above, also includes rack 38 of the ratchet mechanism. 
[0029] Referring now to Figs. 11 and 12, there is illus- 
trated the pusher bar member 30 and the mechanism 
which controls pusherbarmember30. Pusher bar mem- 
ber 30 terminates at its distal end in nose portion 118, 

15 which as shown in Fig. 12, includes nose engaging sur- 
face 120 which engages the clips to be fed to the jaw 
mechanism, and ramped portion 122, whose function 
will be described below. Figs. 13A and 13B show the 
position of nose portion 118 with respect to the distal 

20 end of channel cover 32, where nose portion 118 fits 
within a nose portion groove 128 adjacent the tissue 
stop 129 of channel cover 32. Channel cover 32 also 
includes lockout ramp 130, over which pusher bar slot 
1 32 is positioned, and whose function will be described 

25 below. 

[0030] As seen in Fig. 11, drive plate 34 includes 
pusher bar link post members 94 to which are secured 
pusher bar links 50 of handles 14. Drive plate 34 also 
includes driving abutment surface 114 which engages 

30 pusher bar drive tab 1 16, and further includes latch cam 
slot 106 which accommodates latch post 104 of latch 
plate 40. Latch post 104 cooperates with cam surface 
108 of latch cam slot 106 to release pusher bar 30 to 
feed a clip to the jaw mechanism as will be described 

35 below. Latch plate 40 also includes latching bar 110 
which engages latch tab 1 1 2 of pusher bar 30 as will be 
described below. 

[0031] The proximal end of pusher bar 30 includes 
spring abutment surface 1 24 which engages pusher bar 
40 spring 46 which is fit in the cavity 126 of spring sleeve 
48. Spring 46 biases pusher bar 30 in a distal direction 
towards the jaw assembly. 

[0032] Also shown in Fig. 1 1 is the ratchet mechanism 
which includes ratchet button 20 to which is secured 

45 ratchet slide 36. Ratchet slide 36 includes pawl post 96 
upon which pawl 98 is positioned, and pawl tooth 1 02 is 
biased into position by pawl spring 100. The function of 
the ratchet mechanism will be described below. 
[0033] Fig. 11 A illustrates an alternate embodiment of 

50 the pusher bar subassembly in which the ratchet mech- 
anism is incorporated into the pusher bar subassembly. 
Fig. 11 A is substantially the same as Fig. 11 except that 
drive plate 34a includes the rack 37 of the ratchet mech- 
anism, whereby the pawl tooth 102 engages the rack 

55 when the ratchet button 20 selectively engages the 
ratchet mechanism. The function of this mechanism will 
be described below. 

[0034] Turning now to Figs. 14-16, there is illustrated 
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the clip carrier subassembly which includes clip carrier 
24 upon which is positioned a series of clips 26 which 
are urged in the distal direction by clip follower 28. Clip 
follower 28 includes cam plate lockout 1 34, having pivot 
surface 136, ramp surface 137 and blocking surface 
138, whose function will be described below. Pivot sur- 
face 136 cooperates with pivot surface 154 on clip fol- 
lower 28 as shown in Fig. 16, and will be described in 
detail below. Cam plate lockout 1 34 is positioned in lock- 
out housing 140 at lockout aperture 156. 
[0035] Clip follower 28 also includes clip engaging 
posts 144, which engage the proximalmost clip in the 
series of clips to urge the entire series of clips towards 
the clip exit portion 160 of clip carrier 24. Adjacent clip 
engaging posts 1 44 is a lockout aperture 1 46 which in- 
cludes blocking wall 148 and ramped surface 158, 
whose function will be described below. Clip follower 28 
is urged in the distal direction by constant force spring 
142 which is secured at feed spring tab 150 to feed 
spring catch 1 52 on clip carrier 24, as illustrated in Figs. 
1 7A and 1 7B. When the series of clips is present on clip 
carrier 24, constant force spring 142 is unrolled, to pro- 
vide the biasing force on the series of clips. As the clips 
are dispensed, spring 142 coils or rolls up on itself, to 
move clip follower 28 in the distal direction and urge the 
clips towards the jaw mechanism. 
[0036] As illustrated in Figs. 14A and 14B, the series 
of clips are held in place by the combination of clip hold- 
ing lance 166 which provides a downward force on the 
spring, and clip holding lance 1 68 which provides an up- 
ward force on the spring. Clip stop 164 prevents rear- 
ward movement of the distalmost clip 26'. As will be de- 
scribed below, clip ramp 162 is at the distal end of clip 
carrier 24. 

[0037] Figs. 18A-18C illustrate the construction and 
assembly of handles 14. Links 50 and 52 are secured 
to the handle 14 at link post 172 and link slot 170, re- 
spectively. The post of link 52 slides into slot 170, and 
the slot of link 50 slides over post 172, as seen in Fig. 
1 8B. The links are then rotated as shown in Fig. 1 8C to 
complete the assembly. Handle 14 is secured to housing 
1 2 by handle pivot post 51 . 

[0038] The operation of clip applier 1 0 will now be de- 
scribed, with particular reference to Figs. 19-22. Instru- 
ment 10 can be packaged with a clip 26 disposed be- 
tween the jaw members 62 so that the instrument is 
ready to use immediately or can be packaged with the 
handles in the closed position, so that as the instrument 
is removed from the package, the handles move to the 
open position to feed a clip to the jaws to place the in- 
strument into a "ready" condition. To close a clip, as 
seen in Fig. 19, handles 14 are moved from the open 
position to the closed position as shown, which causes 
a clip 26' to be deformed between the jaw members 62 
as shown in Fig. 1 9A. As the handles close, links 50 and 
52 are moved in the proximal direction as shown by the 
arrows in Fig. 19B. For purposes of this discussion, it 
will be assumed that the ratchet mechanism is in the 



engaged state, which is shown in phantom as reference 
numeral 200 in Fig. 19B. The disengaged state would 
position ratchet button 20 as shown in phantom at ref- 
erence numeral 201 . 
5 [0039] As handles 14 are closed, links 52, whose pivot 
pins are positioned in pivot pin holes 56 of flared portion 
55 of cam plate 73 move the cam plate in the proximal 
direction againstthe biasing of spring 44 which is moved 
to a compressed state by spring abutment surface 54. 
10 As cam plate 73 moves rearwardly, pawl tooth 102 of 
pawl 98 engages the teeth of rack 38 to permit incre- 
mental closure of the jaw mechanism. The ratchet 
mechanism also permits the surgeon to stop during the 
closing stroke if he so desires without losing the clip from 
15 the jaw mechanism. Once handles 1 4, and consequent- 
ly cam plate 73 is moved to the position shown in Figs. 
1 9 and 1 9B, the jaw members 62 are moved to the po- 
sition shown in Fig. 19Ato deform a clip 26' positioned 
therebetween. This occurs by moving cam plate 73 in a 
20 proximal direction so that drive rivets 72 travel along riv- 
et slots 74 which causes the jaws to be moved towards 
each other. (See Fig. 10B.) With the ratchet in the on 
position, a full stroke must be completed for the handles 
to be moved back to the open position . Since the ratchet 
25 is selectable, it may be disengaged during a closing 
stroke to permit release of a partially closed clip. A par- 
tially closed clip may be formed when the ratchet is not 
engaged during the closing stroke. 
[0040] As handles 14 are moved to the position shown 
30 in Figs. 1 9 and 1 9B, links 50, which are secured to drive 
plate 34 at pusher bar link post 94 move drive plate 34 
in the proximal direction to the position shown in Fig. 
19B. As this occurs, the driving abutment surface 114 
of drive plate 34 engages drive tab 1 1 6 of pusher bar 30 
35 to drive pusher bar 30 in the proximal direction against 
the biasing of pusher spring 46. As this occurs, latch 
plate 40, which is biased downwardly by latch spring 42, 
rides along the edge of pusher bar 30 as pusher bar 30 
moves in the proximal direction. Latch locking bar 110 
40 rides on the ramped surface 111 until the ramped sur- 
face 111 clears the latch locking bar 110 so that latch 
locking bar 110 is positioned against pusher bar latch 
tab 112 as shown in Fig. 19B. Pusher bar 30 is therefore 
latched into the position shown in Fig. 19B. 
45 [0041] Referring to Fig. 19A, it can be seen that the 
pusher bar 30 has moved proximally so that nose por- 
tion 1 1 8 is positioned behind the next clip in the series, 
which is held on clip carrier 24 by clip holding lances 
1 66 and 1 68 as described above. 
50 [0042] As the handles are released, they begin to 
move from the closed position totheopen position under 
the bias of spring 44, as shown in Figs. 20, 20Aand20B. 
As seen in Figs. 20 and 20B, links 50 and 52 begin to 
move drive plate 34 and cam plate 73, respectively, in 
55 the distal direction towards the jaw mechanism. As can 
be seen in Fig. 20B, pawl 98, on completion of the clo- 
sure stroke, completely passes rack 38 and rotates un- 
der the biasing of spring 100 to the position shown in 
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Fig. 20B. This permits unimpeded movement of the rack 
38 over the pawl tooth 1 02 to permit the handles to re- 
turn to an open position. As seen in Fig. 20A, jaw mem- 
bers 62 begin to open as cam plate 73 slides in the distal 
direction so that rivets 72 travel in the slots 74, forcing 
the jaw members 62 away from each other. As the han- 
dles continue to open, drive plate 34 moves with links 
50 in the distal direction as the handles are opened un- 
der the influence of spring 44. However, as can be seen 
in Figs. 20 and 20B, pusher bar 30 remains latched at 
pusher bar latch tab 1 1 2 as it is engaged by latch locking 
bar 1 1 0 of latch plate 40. Driving abutment surface 1 1 4 
of drive plate 34 moves away from drive tab 1 1 6 of push- 
er bar 30. 

[0043] Drive plate 34, as stated above, includes latch 
cam slot 106 which accommodates latch post 104 of 
latch plate 40. As drive plate 34 moves in the distal di- 
rection, post 1 04 rides in slot 1 06 until post 1 04 engages 
cam surface 108 of latch cam slot 106. As this occurs, 
and as will be described with reference to Figs. 21 and 
21 B, the ramped surface of cam slot 108 causes post 
104 to ride up the ramped surface against the biasing 
of spring 42. Fig. 20A shows the nose portion 118 of 
pusher bar 30 in position behind the distalmost clip 26' 
of the series of clips ready to be fed into the jaw mem- 
bers 62. 

[0044] Referring now to Figs. 21 , 21 A and 21 B, as the 
handles fully open, post 104 has moved along the 
ramped surface of cam surface 108 to lift latch locking 
bar 110 over pusher bar latch tab 112. Due to the biasing 
of spring 46, pusher bar 30 moves in the distal direction 
until pusher bar drive tab 116 engages driving abutment 
surface 114 of drive plate 34 as shown in Fig. 21 B. As 
seen in Fig. 21 A, at this time cam plate 73 has returned 
to the at rest position where drive rivet 72 is in the prox- 
imalmost end of drive slots 74, thus opening the jaw 
members 62 fully to accept the clip 26'. Once latch lock- 
ing bar 1 1 0 has cleared pusher bar latch tab 112, pusher 
bar 30 is moved under the bias of spring 46 in the distal 
direction so that nose portion 118 slides the distalmost 
clip 26' into position between the jaws. At this point, the 
instrument is ready to apply another clip and is in the 
"ready" position. As also seen in Fig. 21 B, the pawl 98 
has rotated to its "ready" position to engage the rack 38 
upon the closing stroke of the handles 1 4. 
[0045] Figs. 22 and 22A-22E illustrate a cross-sec- 
tional view of the clip loading process at the distal end 
of the instrument. Fig. 22 shows the instrument in the 
position shown as described above with reference to 
Figs. 19. 1 9A and 1 9B in which the jaws are closed and 
the pusher bar 30 has its nose portion 118 positioned 
behind the distalmost clip 26' ready to feed the clip to 
the jaws. Fig. 22A shows the "ready" position in detail 
where lances 166 and 168 hold the distalmost clip 26' 
in position with the nose portion 118 of pusher bar 30 
ready to deliver the clip to the jaw members 62. Fig. 22B 
shows the beginning of the release stroke of the pusher 
bar 30 corresponding to that shown above with respect 



to Figs. 21 , 21 A and 21 B. As seen in Fig. 22B, as the 
nose portion 118 begins to move in a distal direction, the 
clip 26' is pushed over the center portion of lance 168 
so that it begins to tilt in an upward direction along clip 
5 ramp 1 62 of clip carrier 24. As the nose portion 1 1 8 en- 
gages the clip at nose engaging portion 1 20, the clip en- 
ters the anvil surface of the jaw members 62 as it rides 
along clip ramp 1 62 as seen in Fig. 22C. Fig. 22D shows 
the pusher bar 30 extending its nose portion all the way 
10 into the jaws to properly seat clip 26' between the jaw 
members 62. As this is occurring, clip follower 28 urges 
the entire series of clips in a distal direction so that the 
next clip in the series is positioned on clip holding lances 
166 and 168. This position of the nose portion 118 of 
15 pusher bar 30 corresponds to that shown in Figs. 21 , 
21 A and 21 B. As the next closing stroke of the handles 
begins, the pusher bar 30 is moved in the proximal di- 
rection, such as shown in Fig. 1 9B, and the nose portion 
118 is retracted to the position behind the next distal- 
20 most clip in the series of clips, as shown in Fig. 22E. The 
ramped portion 122 of nose 118 permits nose 118to ride 
over the bight portion 1 23 of the next clip as it is moved 
out of the way so that it may align itself behind the next 
distalmost clip 26. Operation of the instrument is then 
25 repeated as indicated above. 

[0046] Figs. 23-25 show the alternate embodiment of 
the ratchet mechanism, in which the rack 37 is integral 
with the drive plate 34a. In addition, there is illustrated 
the alternate embodiment of the latch plate 40a in which 
30 the latch spring 42a is integral with the latch plate 40a. 
Operation of the instrument is identical to that as de- 
scribed above with respect to Figs. 19-21. 
[0047] Operation of the novel lockout mechanism of 
clip applier 1 0 will now be described with respectto Figs. 
35 26 and 26A. After the application of the last clip in the 
series of clips, the lockout mechanism operates to block 
movement of the cam plate 73 as well as movement of 
the pusher bar 30, and further provides a mechanism 
for disabling the instrument to render it inoperative. 
40 When the last clip is loaded to a position between the 
jaw members 62, (such as shown in Figs. 21 A and 22D 
but without any clips on clip carrier 24 except for the clip 
26' between jaw members 62), pusher bar 30 is fully ex- 
tended so that nose portion 118 is in between the jaw 
45 members 62 with its nose engaging surface 120 abut- 
ting the bight portion of the clip 26'. As the handles begin 
to close to form the last clip, (as described above with 
respect to Figs. 19, 19A and 19B), the pusher bar 30 
begins to move in the proximal direction along with cam 
50 plate 73. When the handles are fully closed, cam plate 
73 is in its proximalmost position, as is pusher bar 30. 
When this occurs, with reference to Figs. 26 and 1 0, the 
solid portion 93 of cam plate 73, adjacent lockout abut- 
ment surface 92, prevents the upward movement of 
55 lockout 1 34 as its ramped surface 137 engages lockout 
ramp 130 and pivoting surface 136 pivots about pivot 
surface 1 54. However, since pusher bar 30 is in its prox- 
imalmost position, nose portion 1 1 8 returns to the posi- 
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tion shown in Fig. 26, where ramped portion 1 22 of nose 
portion 1 1 8 rides over ramped portion 1 58 of clip follow- 
er 28. As the nose portion 1 1 8 clears the ramped portion 
1 58 of clip follower 28, nose portion 1 1 8 drops into lock- 
out aperture 146 of clip follower 28. Movement of pusher 
bar 30 in the distal direction is now prevented by the 
engagement of nose engaging portion 1 20 with blocking 
wall 148 of the lockout aperture 146 as shown in Fig. 
26A. 

[0048] As the handles are released, nose portion 1 1 8 
remains within lockout aperture 146 as shown in Figs. 
26 and 26A, while cam plate 73 begins to return to its at 
rest position as it moves distally to open the jaw mem- 
bers 62. As cam plate 73 returns to the position shown 
in Fig. 21 A, the solid portion 93 of cam plate 73 passes 
over cam plate lockout 134 until lockout 134 is pivoted 
into slot 91 of cam plate 73 due to the biasing force of 
spring 142 and the lockout ramp 130 which cams 
against the ramped surface 137 of cam plate lockout 
134. As cam plate lockout 134 pivots to the position 
shown in Fig. 26, cam plate lockout 134 pivots through 
the central slot 132 of pusher bar 30 until blocking sur- 
face 138 is adjacent to and engages lockout abutment 
surface 92 of cam plate 73 as shown in Fig. 26. Cam 
plate lockout 134 also pivots upwardly through lockout 
aperture 156 of clip follower 28. 
[0049] When the lockout mechanism is in place as 
shown in Figs. 26 and 26A, any attempt at closing the 
handles results in cam plate 73 attempting to move in a 
proximal direction, but is prevented from doing so by the 
engagement between blocking surface 138 and abut- 
ment surface 92. This effectively prevents the jaw mem- 
bers 62 from closing. At the same time, pusher bar 30 
is prevented from moving in a distal direction by the en- 
gagement between nose engaging surface 120 of nose 
portion 118 with blocking wall 148 of lockout aperture 
146. With reference to Fig. 8, in the event that a user 
applies excessive Force to the handles in an attempt to 
close them and override the lockout mechanism shown 
in Figs. 26 and 26A, frangible portion 57 of flared portion 
55 of cam plate 73 will rupture, thereby causing the pivot 
pin of link 52 to move freely between pivot pin hole 56 
and lockout slot 58, rendering the handle mechanism 
inoperable. Alternately, it is contemplated that the pivot 
pin of link 52 may shear to provide the same result, and 
furthermore a keyway system is also contemplated in 
which the pivot pin will be redirected to a lockout slot, 
without the need for a frangible portion. 
[0050] The following numbered paragraphs reveal 
further aspects of the invention. 

Paragraphs 

[0051] 

1 . A surgical clip applier having a housing, a pair of 
handles pivotably connected to the housing, a 
channel assembly fixed to and extending from the 



housing, a series of clips arranged serially in end to 
end relation and carried by the channel assembly, 
a pair of jaw members secured to and extending 
from an end the channel assembly opposite the 

5 housing, a clip follower for urging the series of clips 
towards the jaw members, a clip pusher member 
slidably disposed in the channel assembly for ad- 
vancing a distalmost clip from the series of clips to 
a position between the jaw members in response to 

10 movement of the handles, and a jaw closure mech- 
anism to effect closure of the jaw members to de- 
form a clip positioned therebetween in response to 
movement of the handles, the clip applier being 
characterized by 

15 a lockout mechanism for rendering the clip ap- 

plier inoperable upon deforming a last clip the series 
of clips, the lockout mechanism including a first 
blocking member for engagement with the cam 
plate to prevent movement of the cam plate, and at 

20 least one frangible member to disengage the cam 
plate from the handles upon closure of the handles 
when first blocking member is engaged with the 
cam plate. 

25 2. The clip applier of paragraph 1 , further compris- 
ing a second blocking means for engagement with 
the clip pusher member to prevent movement of the 
clip pusher member upon deforming a last clip in 
the series of clips. 

30 

3. The clip applier of paragraph 2, wherein the first 
blocking member and the second blocking means 
are operatively associated with the clip follower. 

35 4. The clip applier of paragraph 3, wherein the first 
blocking member is pivotable into engagement with 
a portion of the cam plate to prevent sliding move- 
ment of the cam plate which prevents closing of the 
jaw members, and the second blocking means de- 

40 fines wall portions surrounding an aperture in the 
clip follower, the clip push member being pivotable 
into the aperture and into engagement with at least 
one of the wall portions to prevent movement of the 
clip pusher member. 

45 

5. The clip applier of any one of the preceding par- 
agraphs, wherein the handles are connected to the 
cam plate by pivot pins positioned in holes in the 
cam plate, and wherein the frangible members are 

50 defined by a portion of the cam plate adjacent to 
and between the pivot pin holes and an aperture in 
said cam plate, the frangible members being rup- 
tured upon application of a predetermined force on 
the handles subsequent to the first blocking mem- 

55 ber being engaged with the cam plate. 

6. The clip applier of any one of the preceding par- 
agraphs, wherein the handles are connected to the 
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cam plate by pivot pins, and wherein the frangible 
members are defined by the pivot pins which rup- 
ture upon application of a predetermined force on 
the handles subsequent to the first blocking mem- 
ber being engaged with the cam plate. 5 

7. A surgical clip applier as claimed in any one of 
paragraphs 1 to 6, further comprising: 

a cam plate slidably positioned in said channel 10 
assembly, said cam plate being operatively 
connected at a first end to at least one of said 
handles and at a second end to a jaw assembly 
comprising the pair of jaw members, such that 
moving said handles from an open position to 15 
a closed position causes a sliding movement of 
said cam plate with respect to said channel as- 
sembly and said jaw assembly to effect closure 
of a clip in said jaw assembly. 

20 

8. A surgical clip applier according to paragraph 7, 
wherein each of the pair of jaw members has a clip- 
engaging surface at a distal end and a bridging por- 
tion at proximal end, said jaw members being con- 
nected at said bridging portion, and said jaw assem- 25 
bly being secured to said channel assembly at said 
bridging portion. 



Claims 30 

1 . A surgical clip applier comprising: 
a housing; 

a pair of handles pivotably connected to oppo- 35 
site sides of the housing; 
a channel assembly fixedly secured to and ex- 
tending from an end of the housing and carrying 
a series of clips in end to end relation; 
a jaw assembly having a pair of opposed jaw 40 
members fixedly secured to and extending from 
an end of the channel assembly opposite the 
housing, the jaw members having a clip posi- 
tioned therebetween; 

a clip pusher member slidably disposed in the 45 
channel assembly and being operatively con- 
nected at one end to at least one of the handles, 
the pusher member having a nose portion at a 
second end for engaging a distalmost clip in the 
series of clips and being operable to move the 50 
distalmost clip to a position between the jaw 
members; and 

a cam plate slidably disposed in the channel as- 
sembly and being operatively connected atone 
end to at least one of the handles, the cam plate 55 
being operatively connected at a second end to 
said jaw assembly; 



wherein movement of the handles from an 
open position to a closed position causes the cam 
plate to move towards the housing to effect closure 
for the jaw members to deform the clip, and causes 
the pusher member to move towards the housing 
to position the nose portion behind the distalmost 
clip in the series of clips, and wherein movement of 
the handles from the closed position to the open po- 
sition causes the cam plate to move towards the jaw 
assembly to effect opening of the jaw members to 
release the deformed clip, and causes the pusher 
member to move towards jaw assembly to advance 
the distal most clip in the series of clips to a position 
between the jaw members. 

2. A surgical clip applier according to claim 1 , wherein 
the housing, the channel assembly and the jaw as- 
sembly are stationary with respect to the cam plate 
and clip pusher member during opening and closing 
movement of the handles. 

3. A surgical clip applier according to claim 1 or 2, 
wherein movement of the pusher member and cam 
plate towards the housing occurs simultaneously, 
and wherein movement of the pusher member to- 
ward the jaw assembly is delayed from and subse- 
quent to movement of the cam plate towards the 
jaw assembly to allow the jaw members to open to 
accommodate a clip therebetween. 

4. A surgical clip applier according to any one of the 
preceding claims, wherein said cam plate is opera- 
tively connected to each jaw member by a post 
member which is disposed in a cam slot, such that 
sliding movement of said cam plate causes move- 
ment of said post members through said cam slots 
to simultaneously move said jaw members towards 
and away from each other. 

5. A surgical clip applier according to claim 4, wherein 
said cam plate is provided with a pair of cam slots 
which accommodate a post member extending from 
each jaw member, such that sliding movement of 
said cam plate slides said post members through 
said cam slots to simultaneously move said jaw 
members towards and away from each other. 

6. A surgical clip applier according to claim 4, wherein 
said cam plate is provided with a pair of cam slots 
which accommodate a post member extending from 
each jaw member, such that sliding movement of 
said cam plate slides said slots over said post mem- 
bers to simultaneously move said jaw members to- 
wards and away from each other. 

7. A surgical clip applier according to claim 5 or 6, 
wherein said cam slots each define a path of travel 
for its respective post member having first and sec- 
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ond segments which are offset by an angle, such 
that said paths of travel move said post members 
towards a longitudinal axis of said channel assem- 
bly and said cam plate to close said jaw members. 

5 

8. A surgical clip applier according to claim 7, wherein 
said angle between said first and second segments 
provides a constant closing force on said clip in said 
jaw assembly. 

10 

9. A surgical clip applier according to claim 7 or 8, 
wherein said angle between said segments is in the 
range of about 165° to 175°. 

10. A surgical clip applier according to any one of the 15 
preceding claims, wherein said plurality of clips are 
arranged serially in end to end relation for serial de- 
livery to said jaw assembly. 

11. A surgical clip applier according to claim 10, further 20 
comprising a clip pusher member slidably posi- 
tioned in said body portion, said pusher member be- 
ing operatively connected to at least one of said 
handles at a first end and having a nose portion ter- 
minating adjacent said jaw members at a second 25 
end. said pusher member being moved towards 
said housing as said handles are closed to move 
said nose portion behind a distalmost clip in said 
series of clips, said pusher member being moved 
towards said jaw assembly as said handles are 30 
opened to move said distalmost clip between said 
jaw members. 

12. A surgical clip applier according to any one of the 
preceding claims, further comprising a ratchet 35 
mechanism operatively associated with said cam 
plate to permit incremental closure of said jaw as- 
sembly, said ratchet mechanism being selectively 
engageable and disengageable. 

40 

1 3. A surgical clip applier according to claim 12, where- 
in the selectability of said ratchet mechanism per- 
mits partial closure of a clip positioned in said jaw 
assembly 
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